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Description 

[0001 ] The present invention relates to a reproducing 
method for recorded information and. It can be used in 
a reproducing method for recorded information by which 
each of a plurality of pieces of program information re- 
corded in a recording medium is allocated in advance 
to have its address information stored in a memory so 
that the pieces of program information may be repro- 
duced in the order of storage in response to the opera- 
tion of a memory play key. 

[0002] There is known a method for reproducing a re- 
cording medium, which is recorded with a plurality of 
pieces of program information, such as a digital audio 
disk. According to the known method, arbitrary program 
information is allocated in advance to have its address . 
information stored in a memory so that the pieces of pro- 
gram information are reproduced in the order of storage. 
[0003] In this reproducing method, according to the 
prior art, the reproduction is not started from other than 
the program information corresponding to the address 
information stored first in the memory, when that mem- 
ory play mode is selected. As a result, the same program 
information is started every time the memory play mode 
is selected so that reproduction of the same program 
information is always repeated. 

[0004] In accordance with a first aspect of the present 
invention there is provided a reproduction method for a 
disk containing a plurality of program information com- 
prising the steps of: 

jumping over a plurality of tracks to a new position 
of the disk; 

reading address information at the new position; 
determining if the address information at the new 
position differs from an address information at a 
previous position; 

if it is determined that the address information does 
not differ, then returning to the jumping step; 
if it is determined that the address information does 
differ, then reproducing the program information in 
a normal reproduction mode. 

[0005] In accordance with a second aspect of the 
present invention there is provided a reproduction ap- 
paratus for playing a disk containing a plurality of pro- 
gram information and address information, comprising: 

means for reading the program information and the 
address information; 

means for causing the reading means to jump over 
a plurality of tracks to a new position of the disk and 
to read address information at the new position; 
means for determining if the address information at 
the new position differs from an address information 
at a previous position; 

if it is determined that the address information does 
not differ, the causing means repeats to cause the 



reading means to jump over a plurality of tracks to 
a new position of the disk and to read address in- 
formation at the new position; and 
if it is determined that the address information does 
5 differ, the causing means causes the reading 

means to read the program information in a normal 
reproduction mode. 

[0006] In the drawings: 

10 

Fig. 1 is a block diagram showing the control sys- 
tem; and 

Figs. 2 to 6 are flow charts for explaining the oper- 
ations of the control system shown in Fig. 1 . 

15 

[0007] The present invention will now be described in 
connection with an auto-leading disk player with refer- 
ence to the accompanying drawings. 
[0008] Upon commencement of playing a disk, as 

20 shown in Fig. 2, it is finely judged at step 1 on the basis 
of the output of the detecting switch 1 1 0 whether or not 
the pickup 117 (as shown in Fig. 1) in its home position. 
If YES, the pickup 1 17 is focused (at step 2) to start its 
reading operation. At step 3, moreover, an information 

25 recording start position or the read- in area of the disk 5, 
i.e., theTOC (which is the abbreviation of "Table of Con- 
tents") position is calculated on the basis of address in- 
formation obtained by the pickup 117. The TOC is re- 
corded with pieces of formatting information such as the 

30 number or total absolute time of pieces of music stored 
in the disk or the play time of each piece of music. It is 
preferable to read out the recorded information of the 
TOC at the start of the play. For the method for calcu- 
lating the TOC position (or a target address) from the 

35 present address, an exemplary method has been pro- 
posed in Japanese Patent Application No. 58 - 202994 
by one of the present applicants. This method repeat- 
edly calculates the distance to a target address to move 
the pickup 117 until the distance to the target address 

40 comes to a constant value, by making use of the fact 
that the distance to the target address can be more ac- 
curately obtained as the target address is more closely 
approached. 

[0009] If the TOC position is calculated at step 3, the 
45 pickup 1 1 7 is moved (at step 4) to the TOC position, and 
a timer built in to the control circuit 111 and having a 
constant time T a (e.g., 15 seconds) is subsequently set 
(at step 5). At step 6, it is judged whether or not the afore- 
mentioned constant time T a has elapsed, if NO, the con- 
50 tents of the TOC are read out (at step 7). Subsequently, 
it is judged (at step 8) whether or not the read-out of the 
TOC contents has been completed. If YES, the program 
area is searched (at step 9), and the operation is ad- 
vanced to the playing operation. 
55 [0010] In case it is judged at step 8 that the read-out 
of the TOC contents has not yet been completed, the 
aforementioned operations are repeated by returning to 
step 6. In case it is judged at step 6 in those repeated 
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operations that the aforementioned constant time T a 
has elapsed, the operation skips to step 9 to come into 
the playing operation by assuming that there is an error 
in the read-in area, tor example, to cause the "hang-up". 
As a result, the operation can be prevented from causing 
the hang-up to enter an endless loop by the error in the 
read-in area. Even if the TOC contents are not wholly 
searched, the sequence ends with lapse of the constant 
time T a so that the system can be smoothly operated. 
In the digital audio disk player, incidentally, each pro- 
gram information can be searched even if the TOC con- 
tents can not be read out. 

[0011] In case it is judged step 1 that the pickup 117 
is not in its home position, the pickup 1 1 7 is brought (at 
step 10) to the home position by the carriage mecha- 
nism 13. 

[0012] The digital audio disk is recorded with a plural- 
ity of separate pieces of program information (such as 
music passages) so that the player is given a memory 
play function to store the addresses of arbitrary pieces 
of music in the memory while allocating it in advance to 
thereby play the addressed pieces of music sequentially 
in the order their addresses are stored in that memory. 
[001 3] The procedure for storing those allocated piec- 
es of music in the memory will be described in accord- 
ance with the flow chart of Fig. 3. A scan mode is initiated 
by momentarily depressing (or turning on) a scan key 
(which is one of the grouped control buttons 6 of Fig. 1 , 
although not shown by itself). In this scan mode, the 
head or beginning of each piece of music is played for 
a constant time (e.g., 10 seconds). If the lapse of 10 
seconds is determined at step 11 , a next piece of music 
is searched (at step 12). These operations are conduct- 
ed for all the pieces of music recorded. 
[0014] In case, in this scan mode, it is judged at step 
1 1 that the time of 1 0 seconds has not yet elapsed and 
at step 13 that the scan key has once again been de- 
pressed (or turned on), the operation is advanced to 
step 14 so as to store the address of that piece of music 
in the memory. Otherwise, the operation is returned 
again to step 11. 

[0015] If the number of pieces of music that can be 
stored in the memory is denoted as N, it is judged at 
step 1 4 whether or not the memory has stored a number 
(N - 1) of addresses for pieces of music. If NO, it is sub- 
sequently judged at step 15 whether or not the memory 
has stored a number N (i.e., the storable number) of 
pieces of music. If NO at step 15, the address informa- 
tion (e.g., a track number) of that music is stored (at step 
16) in the memory, and a next piece of music is then 
searched (at step 17), until the operation is returned to 
step 11. 

[0016] In case it is judged at step 14 that the number 
of addresses of the pieces of music stored in the mem- 
ory has reached the value (N - 1), it is displayed (at step 
1 8) on the display 1 1 6 that the number of pieces of music 
to be stored in the memory is going to reach its limit val- 
ue, and the operation is then returned to step 1 6 so that 



the address information of that musical piece is stored 
in the memory. In case it is judged at step 15 that the 
number of addresses for musical pieces stored in the 
memory has reached the value N, on the other hand, 
5 the address information of the oldest piece of music is 
erased (at step 1 9), and the operation is then returned 
to step 16 so that the address information of the latest 
piece of music is stored in the memory. 
[0017] In these ways, the allocated information on the 
10 music is stored in the memory. According to this method, 
the contents of the pieces of music to be stored in the 
memory can be confirmed, and the scan key can also 
be used for storing an address for a piece of music in 
the memory. 

5 [001 8] Incidentally, this method should not be limited 
to the application to the digital audio disk but can be ap- 
plied to a digital audio tape or further to a conventional 
audio tape if the count value between two pieces of mu- 
sic is used as the address information or if that tape has 
o stored thereon the address information. 

[0019] Next, the operations in a memory play mode 
for sequentially playing the pieces of music whose ad- 
dresses stored in the memory will be described in the 
following in accordance with the flow chart of Fig. 4. 
?5 [0020] When in the memory play mode, it is first 
judged at step 20 whether or not an allocated piece of 
music is stored in the memory. That is, whether the 
memory contains addresses of pieces of music that 
have effectively been allocated. If YES, the data (e.g., 
30 the address information) which is pointed to at present 
by a pointer for selecting one of the plural allocated piec- 
es of music in the memory is read (at step 21). Then, 
the pointer is advanced (at step 22) to the one immedi- 
ately preceding data, and the allocated music having the 
35 read address is then searched (at step 23) and thus 
played. 

[0021 ] Subsequently, if it is judged at step 24 that the 
play of the allocated music has been ended and (at step 
25) that the memory play mode is not yet released at 
40 that time, the operation is returned to step 21 at which 
time the next allocated music pointed to by the pointer 
is played. These operations are subsequently repeated 
until it is judged at step 25 that the memory play mode 
is released. 

45 [0022] In case it is judged at step 20 that there is no 
allocated music having addresses stored in the memory, 
the operation is advanced to step 26. At this step 26, 
allocated pieces of music are randomly allocated by 
having a random number stored in the memory as an 
so address up to the capacity of the memory. Then, the first 
allocated music having an address stored in the memory 
is searched (at step 23), and operation returns to step 
21 . Steps 24 and 25 are subsequently repeated until it 
is judged at step 25 that the memory play mode has 
55 been released. 

[0023] Thus, by producing the addresses for the new- 
ly allocated pieces of music by a random number and 
by playing them in the order of allocation in case no al- 
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located music has its address stored in the memory, it 
is unnecessary to display whether or not the memory is 
stored with addresses of allocated music, and the play 
can be made in any case if the memory play mode is 
selected. As a result, the usability can be improved. * 
[0024] If the memory play mode is once released but 
restored, the operations from step 20 are repeated, as 
described above. Since, by this time, the pointer in the 
memory has advanced to the data next to that called 
previously, the play is started from the allocated music 1 
next to that played previously. As a result, even if the 
selection and release of the memory play mode are re- 
peated, the music to be called is sequentially changed 
so that identical allocated music is not called each time 
of selection of the memory play mode. 
[0025] The use of this system should not limited to the 
digital audio disk but can be applied to the digital audio 
tape and so on. 

[0026] Although the description thus far made is di- 
rected to the case in which the allocated pieces of music 
having addresses stored in the memory are played, the 
track search for searching the music of a track number 
(which is abbreviated into TNO") by changing the track 
number or the address information of the music up or 
down by operating a track (+/-) key will be described in 
the following with reference to the flow chart of Fig. 5. 
The track (+/-) key has two active positions for incre- 
menting in the positive and negative directions as well 
as an inactive position indicating no incrementing. When 
the track search is entered by turning on the track (+/-) 
key, it is first judged (at step 27) whether or notthe afore- 
mentioned memory play mode is selected. If NO, the 
allocated track number is sequentially incremented by 
+ 1 or decremented by - 1 with a constant period. As 
long the track (+/-) key is turned on, and the incremented 
track number is displayed (at step 28) in the display 116. 
When the track (+/-) key is turned off after a number of 
increments, the search is directed (at step 29) to the al- 
located track number displayed finally in the display 1 1 6 
so that the playing operation is entered. 
[0027] In case it is judged at step 27 that the memory 
play mode is selected, the aforementioned pointer in the 
memory is sequentially incremented by + 1 or decre- 
mented by - 1 (at step 30). When the track (+/-) key is 
finally turned off, the search is directed (at step 31) to 
the track number finally pointed to by the pointer. As a 
result, the playing operation of that allocated music is 
entered. 

[0028] The added function having the memory play 
mode and the track search makes it possible to promptly 
select and play the desired one of the allocated pieces 
of music stored in the memory and can be effectively 
applied especially to an auto changer for suitably select- 
ing and automatically reproducing a plurality of disks. 
[0029] Next will be described high-speed reproducing 
operations, in which the jumping operation and the re- 
production operation are alternately repeated. Exam- 
ples of two such operations are the fast forward (i.e., 



FF) operation and the review (i.e., REV) operation. In 
the jumping operation, the information detecting point 
(or the spot beam) of the pickup 117 jumps a constant 
number of recording tracks of the disk 5. The description 

> will be referenced to the flow chart of Fig. 6. Incidentally, 
the address information of a plurality of pieces of music 
recorded in the disk is exemplified by not only the track 
number set to correspond to each musical piece but ad- 
ditionally an index (i.e., IX) corresponding to each mu- 

o sical section in case the music piece is further subdivid- 
ed, such as movements in the case of music. These 
pieces of address information are recorded in the Q 
channel of the sub-code in the so-called "CD format" so 
that they can be detected from the read-out information 

15 of the pickup 117. 

[0030] As shown in Fig. 6, it is first judged (at step 32) 
whether or not the aforementioned index (IX) has 
changed on the basis of the read-out information of the 
pickup 1 1 7. If NO, it is subsequently judged (at step 33) 

20 whether or not the track number TNO has changed. If 
NO, a constant number n of tracks are jumped (at step 
34) so that the operation is returned to step 32. In case 
it is judged at this step 32 that the index IX has changed, 
the operation proceeds to the playing mode. In case it 

25 is judged at step 33 that the track number has changed, 
there also operation is likewise advanced to the playing 
mode. 

[0031] Thus, in the high-speed reproducing opera- 
tion, by automatically interrupting this operation at the 

30 instant when the index or track number changes and by 
changing the same operation to a normal reproducing 
operation, the desired position to be reproduced is not 
passed over contrary to the desire of the user unless the 
FF and REV keys are of the non-lock type. This provides 

35 effective safety especially in the case of a disk player to 
be mounted on an automobile. 

[0032] In the special reproducing mode described 
above, the desired pieces of music are played in an ar- 
bitrary order. It is needless to say that the disk is played 

40 from its first music in the normal reproducing mode. 
[0033] As has been described hereinbefore the order 
of the address information to be called from the memory 
is stored in the memory play mode so that, in case the 
memory play mode is released and selected again, re- 

45 production is started from the program information 
which corresponds to the address information next to 
that last called in the preceding memory play mode. As 
a result, the program information to be reproduced at 
first is sequentially changed even if the selection and 

so release of the memory play mode are repeated, so that 
no identical information is called each time the memory 
play mode is selected. 



55 Claims 

1 . A reproduction method for a disk containing a plu- 
rality of program information comprising the steps 
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of: 



jumping over a plurality of tracks to a new po- 
sition of the disk; 

reading address information at the new posi- 
tion; 

determining if the address information at the 
new position differs from an address informa- 
tion at a previous position; 
if it is determined that the address information 
does not differ, then returning to the jumping 
step; 

if it is determined that the address information 
does differ, then reproducingthe program infor- 
mation in a normal reproduction mode. 

A reproduction method according to claim 1 , where- 
in the address information contains major divisions 
of contents of the disk and sub divisions of the major 
divisions. 

A reproduction apparatus for playing a disk contain- 
ing a plurality of program information and address 
information, comprising: 

means for reading the program information and 

the address information; 

means for causing the reading means to jump 

over a plurality of tracks to a new position of the 

disk and to read address information at the new 

position; 

means for determining if the address informa- 
tion at the new position differs from an address 
information at a previous position; 
if it is determined that the address information 
does not differ, the causing means repeats to 
cause the reading means to jump over a plural- 
ity of tracks to a new position of the disk and to 
read address information at the new position; 
and 

if it is determined that the address information 
does differ, the causing means causes the 
reading means to read the program information 
in a normal reproduction mode. 



PatentansprQche 

1 . Wiedergabeverfahren fur eine Platte, die eine Viel- 
zahl von Programminformationen enthalt, das die 50 
folgenden Schritte umfasst: 

Springen uber eine Vielzahl von Spuren an eine 
neue Position der Platte; 



Feststellen, ob sich die Adresseninformation 
an der neuen Position von eine r Adresseninfor- 
mation an einer vorhergehenden Position un- 
terscheidet; 

5 

Zuruckkehren zu dem Springschritt, wenn fest- 
gestellt wird, dass sich die Adresseninformati- 
on nicht unterscheidet; 

10 Wiedergeben der Programminformation in ei- 

nem normalen Wiedergabebetrieb, wenn fest- 
gestellt wird, dass sich die Adresseninformati- 
on unterscheidet. 

15 2. Wiedergabeverfahren nach Anspruch 1 , wobei die 
Adresseninformation Hauptabschnitte des Inhalts 
der Platte und Teilabschnitte der Hauptabschnitte 
enthalt. 

20 3. Wiedergabevorrichtung zum Abspielen einer Plat- 
te, die eine Vielzahl von Programminformationen 
und Adresseninformationen enthalt, die umfasst: 

eine Einrichtung, die die Programminformation 
und die Adresseninformation liest; 

eine Einrichtung, die bewirkt, dass die Leseein- 
richtung uber eine Vielzahl von Spuren an eine 
neue Position der Platte springt und Adressen- 
informationen an der neuen Position liest; 

eine Einrichtung, die feststelft, ob sich die 
Adresseninformation an der neuen Position 
von einer Adresseninformation an einervorher- 
gehenden Position unterscheidet; 

wobei, wenn festgestellt wird, dass sich die Adres- 
seninformation nicht unterscheidet, die bewirkende 
Einrichtung emeut bewirkt, dass die Leseeinrich- 
tung uber eine Vielzahl von Spuren an eine neue 
Position der Platte springt und Adresseninformatio- 
nen an der neuen Position liest; und 
wenn festgestellt wird, dass sich die Adresseninfor- 
mation unterscheidet, die bewirkende Einrichtung 
bewirkt, dass die Leseeinrichtung die Programmin- 
formation in einem normalen Wedergabebetrieb 
liest. 
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Lesen von Adresseninformationen an der neu- 
en Position; 



Revendications 

1 . Procede de reproduction pour un disque contenant 
plusieurs informations de programmes, compre- 
nant les etapes consistant a: 

sauter au-dessus de plusieurs pistes, vers une 

nouvelle position du disque; 

lire une information d'adresse a la nouvelle po- 



5 



9 



EP 0 945 863 B1 



sition; 

determiner si ['information d'adresse a la nou- 
velle position differe d'une information d'adres- 
se a une position prec6dente; 
s'il est constate que I'information d'adresse ne 5 
differe pas, retoumer alors vers I'etape de saut; 
s'il est constate que I'information d'adresse dif- 
fere, reproduire alors I'information de program- 
me dans un mode normal de reproduction. 

10 

Procede de reproduction selon la revendication 1 , 
dans lequel I'information d'adresse contient des di- 
visions principaies du contenu du disque, et des 
sous-divisions des divisions principaies. 

15 

Dispositif de reproduction pour faire passer un dis- 
que contenant plusieurs informations de program- 
mes et des informations d'adresses, comprenant: 

un moyen pour lire I'information de programme 20 

et reformation d'adresse; 

un moyen d'action pour amener le moyen de 

lecture a sauter au-dessus de plusieurs pistes, 

vers une nouvelle position du disque, et a lire 

une information d'adresse a la nouvelle posi- 25 

tion; 

un moyen pour determiner si rinformation 
d'adresse a la nouvelle position differe d'une in- 
formation d'adresse a une position precedente; 
s'il est constate que rinformation d'adresse ne so 
differe pas, le moyen d'action repete I'operation 
pour amener le moyen de lecture a sauter au- 
dessus de plusieurs pistes vers une nouvelle 
position du disque, et a lire une information 
d'adresse a la nouvelle position; et 35 
s'il est constate que information d'adresse dif- 
fere, le moyen d'action amene le moyen de lec- 
ture a lire rinformation de programme dans un 
mode normal de reproduction. 

40 
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FIG. 3 
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